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Abstract 


It is an object to compatibly realize the excellent heat radiating characteristic and the manufacturing cost 
reduction. A blanked lead fifame (3) serves both as an interconnection pattern for a control circuit (8) and 
a power circuit (9) and as extemal temninals (15, 17)- Highly heat conducting resin (2) having an electric 
Insulating property is put between the \ea6 frame (3) and the heat sink (1) arranged to face each other to 
maintain good themial conductivity therebetween. The heat sink (1) and the lead frame (3) are coupled 
easily and fixedly by performing a simple process of seating with the highly heat conducting resin (2). 
Accordingly, it does not require expensive circuit t>oards, which have been necessary in conventional 
devices, nor the process of patteming the interconnection pattern and the process of connecting the 
extemal femninals to the interconnection pattem when manufacturing the device. That Is to say, the 


manufacturing cost Is reduced without deteriorating the heat radiating characteristic. 1 ^ 1 
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2 

Sm3a4}'iMEm2 ffi^rc^*fS3r«»4^^i:(Ora 
m 3ffi»lClfc-tTfiirE«4«4J']&tiftEU- l/-A3&^ 

8 ] nr^ e ^^»tt^ 7 tcEfto^^wic 

[g|^ 9 ] fffikm 3 I^V^ US?^ 8 (DV^-^rtU&^lcfi 

t(yE»2»4h)eft-o©®4^c4^ia$n, ^K-':5cr>«» 

:&J:r^«rEfil!9S»)Q«SS$nrtr>S5l&«^2:t-« 

L3&^fe, t&E^I-aJS^tt. l(rE=:o<D«»*iS«ME»l 

1 1 1 1 fc:E«©¥»»r« »7-^5?a. 

fi(rEti-^$'>^^39^. «rEU-F7W-A©|irEffi:«r^ 
Mo4>oiOE«:^gII&fc:iRr^3(^rc^m*«««K:(D 

123. ffll^ 1 JfeV^Utt^H 1 1 ov^TtuO^ 
fcEftO*»*A'7-^i?aL-;Hc:fcViT. 

[0 0 0 13 

[0 0 0 23 



3 

CO 0 0 3] ^mmtfimn^nK^ 

[0 0 0 4] 01 4$e¥5-12951S-^^K:S^;Sr 

[0 0 0 5] ^miSS 3 0±OB%omfl[IClt. 20 
-ebT, ^RS5 3 C?)ffi<0ffl<fl[4:/'^7-^Sflfi(l^5 5 . 

[0 0 0 6] M19^^^7ir;i. jef^XX^^:^^/ (;itf 

7oicjt*firr«wfcr*. mfStf^^^^i^-jui^msBifi 

>if*nfc«BfS**&riS«E«l6 0*t}^tfS*nT^>«. * 
fc. ftiWlslKS«i*(*: 5 9 icriv-;!' FB 5 8 tR«6 

0 ^:€«fa«Ki»«rr«>^;j^ii^-;i'6 1 ifiji^a^t£tix 

[0 0 0 7] ^^IhJK««7 KOV-JVHSS attefik 

wasifmfi^tix^r), z:<o»$ms7\z^^xm 
mmn^7 I timmmm&WLr o <D±\zmi&t^tix\f> 40 
a. £ft6 0o±i;:». m«igis&%?, ^^"7". $s 
»?3d:£o«^A6 3 (B18lc:(;):|^««q^UTjMI 

[0 0 0 8] ^ii^£lilS«7 0(0^JSi35 Sic 

^ 6 4 a (H 1 8 K:«f» ^: UT 1 *}fii«JS*^nTVi*) 



4 

^tLXlJ^tmif^tiX^^^) ifi. A>i$^6 5 bJCi:-? 

u&B 3iiiEiith\zmm}mm^mmi.x^o. m»& 
[0 0 0 9] ^MisMmwL7 otz^^iDmm^mts^o 

DAfW-SnxUiS. «Sffi»»«7,0tt^r-X7 6Olit 

nT(r>5. ^'-7.eeii^mm3kWL7 0h 

[0 0 10] C04^«»/t«7-*5^a.— im. fiUiOJ: 
3 ^mOb^M OX. rK l7-3(igM(c*y 5 5 
»*f»ltr-T;k5'^-X«« I'stAfffeCJbD. T)U 

— X«5 l©raiC^«FrSA>3^5 4. ^JRfS5 3. ^ 
[0 0 11] 21<03NWc/t«7-t5?a.-JMa> TPfT®^ 

mxm^iLXBti^. t/ps'^c-xks ioj^r: 

^HJi 5 2 ;^ & tc^o[>±lr^««i 5 3 

f*. ^««6 3*31««ife:xy3^>^rf«2: 

ttz^^X. n^-:z,>ffr^. -tote*. i^flSSS 

«7 o«t?^^*ti*. -entimux, *e*^u 

[0 0 12] v'-JPHBS 8^^*165 3 tfe 

S^5 77f8»'r«z:^tcJ:-9T, ^OlirfM^7i 
$^eiBttJtfi7 0<D±lr:Q]gt-«. o^lc. 
^{*3BI^5 5 ^/\>i9'5 4T^jRfl&S 3 0±0^oa 

6 2 6 0 <0±<0^«©»ttfcA>i5^«»^«C:i: 

[0 0 13] ^<t^. iSHFO 4 a. 6 4 b^£||l6 0;fe 

5 5 b;£fflV^T/\>^#frtre. ^C0«. ^-X6 6* 
i»Mffi9S«7 0ir|ft3M96 7-c@«U «i^tc^-:^ 

6 6 hiUmWdaSM,! 0 ^:7?B£n&AS^»Jl:We6 

[0 0 14] 
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5 

^X. igKF6 4a, 6 4b€r, HfiAUfc^fit UTIM 

coo 1 5] z.(o^m\t. ^(ommx::^^^iL^vft 

[0016] 

[0 0 1 7] m2<D9Bi9liC!>^B». I6109B^<0¥#» 

[0 0 18] ^scD^gQoiisit. m\<o^mo>^m» 

[0 0 1 91 m4^iD%f^<omm\x. m^to§mo^^m» 
tmifi^x^^. bsft^-b, «rfi»i«p^fcjfc-cT«rE« 

[0 0 2 0] ^5CD^^(D&S»:/|^4CF>%§acD^^ 



► 4fra¥9- 1 3 94 6 1. 

6 

^ ^& t> T^nffl)Q^ -p T C i: Sftra^TS. 
[0 0 2 1] «6 0^Q|CD^S(i, ^4(D%llcr>^^<^ 

ttrs»is?»tc^(Rrr&S3S^<htBes2S^ 

*«^T^D. U3&^%> Waaig3fiP^ICit'^T«^E«4» 
[0 0 2 2] »7(D5gK(7>S?ett. %Z(0^f^(0^m» 

[0 0 2 3im8cr)9e^(D^Std^. m%^^1t\i»7<0ft 

[0 0 241 fi^9C0969i<O&tt»:. l63:ftlr^U«8«DV> 
rtl38^CDfSW«!>3MM|c/X!7-*5^a— /Pfc^V^T. ttE 
m2a5«-35«=t>cOS»fc4>ffl$n. ^-rxZXffi^-fci 
-pTME^iffi^jSfJftSnsi^fc:, ME«*0IS*ck 
r^f}E@l9@%^B;3FnTir^^^:a:£4^^re. 

[0 0 2 5] »1 0O»9liO«|S»L. S4ftV:^l^«8a> 

ES52ffi5h^z:r:50ffi4^fc4MH;3^*u ^Kz:t>(0«da^lc 
J:oTltrE«l»^9»^^n«<):3tC. ^m^SBd 

[0 0 2 61 m 1 1 <o9mo>i9^mt. m i o9&9iflE>4M» 

EU- H7 U-A<3DtfiEffi:;&^fficD+©«rEtt*®»rr 

[0 0 2 7] «120%iaOftll». f(l]^V^U«ll 
l5Efc— h-»i'<OttE^®^«K««3QfJ7-< >«T* 
[002 8] 

<i. ii2fioi^i8i>»:c>&ic> ^(omm<o¥^m^ 

[0 0 2 9] <W.^S(D«r^01^J:tfB2»:. 
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T . 

[0 0 3 0] HSoiEiKFHt;:, ^s?a.-;n 0 

I G B T3e5^4 a ftS^^^O I 

GBTS*^4 aOfa«*»Jh-rS®i^4^T?»^. 20 
[0 0 3 2] »HlElBB:. a|x^ri5^«fliCtX5y5'« 
ttEfcC!>ra©«ffi. 

^^^€ric. ^flS]^&iOfH!i#^£:(^iBffit::. IGB 
T5ft?4aS»?r'^<^^-h«ffiG*JMfirr*. IS^fll 
ST SIC, I GBT5JHF4 a*«[n«^««aiCJt 

»l!5WffK:. IGBT3f5^4a*»»fr-^<^-h«a 30 
G^KI&T«* 

[0 0 3 31 ««is»s»:. iges^^ev^^tiaftaE 

&IGBT«^4a*»BI'r«fft«€r4aoW<5. 
[0 0 3 4] BIl^<):r^2rcMoT, fli:^H<OttlSLA 40 
70!)4>OIGBTX?^4a/^a[@ESj|l75a> 

[0 0 3 5] *UT, «*EItt9<^^3ff^tU— 
— A3©fli©Wfl:t©ro*** TJl^Sr:C?A««):i^>7*-f 50 
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^^^-fi'S aC^t>T«fl«»CggE$nTV^5. 

fc, ^«H11^8C0S-3S^i:U-H:7^-A3CD$St:giJ 

[0 0 3 6] y-H7|x-^3«> fiSl 6$^tr<a« 
8 @E$ 9 amWt^ - > ^ 

r:fet>^. U-F:7U"-A3e* H18fc55L;^S5 

a » 6 4 b €«<aT^^S. «3fixaT?*«Sn^ U - H 

[0 0 3 7] u-H7P-A3tt. i»fmmmm20± 
^lifi. U-F7U~i.3lcWfK:»i^rrsJ:5fc. «e 

[0 0 3 8] iei^9«H&2». y-F:7V— A3^:fc 

€lMfl»2l4> y — F:7l/-Z^3fcfc-hS^>^lfcCD 
ra?£«^fc:tt»ir^i:i:t)fc:, I GBT*P4 aT56 
fe-r-S*^*. y-H7W-A33fii^6l:— hS^>iri 
F7WA3it-h5^>iri 

[0 0 3 9] ffi«^CO^JgliC:feV>T. t— h5'>ir l 

[0 0 4 0] ^1^^iHti20±M\t. mA.\i^i^^^ 

7(c«3'r&^ffi€^^S^V>T> «^@l^8^J:tfttjt7 
©K9lc**n«ft«T, #>x-f >i5^t7-fir6 a. 6 
b, *J:tfU-H7l — A3&«ibUTV^«, -f-OC^A: 

[0 0 4 11 <i-E.»is<o«aaDSrtt>co^i^3L-;n 
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[0 0 4 21 "P^IC. Hlfc^fJcdK:, H^l^- 10 

ire a. 6blcJ:««7^-\'ai^>5^-<>iy€fT3* ot^V^ 

[0 0 4 31 -ecDft, H6 0iE®»f®Hfc^r»«-C> 

i«5iB|€i$ti^J@2a)itil:^^t*«7^86k:». ^^3 5$ 
:&-rS -b^S 3 4 3 2 ^^«^T^S 3 1 

G*^ U«&«pi«*n$. 3 5 tt^Wflg 7 ^ 

2tt, fc^h3^>i^l^J:Cfi«^^^«IB2te«jWa 20 

m^Km&itEnx\f^^. ^ft. t^S3 iicf*ffltH3 2 
K:«a'rsi9tAei& 3 3 j^/^snrvis, 

(0 0 4 4J ^?H3 2©Ji&Bi©We<E>(fl:«fct:-be^> 
T^3 1 tJ:^S3 4t«BBSr<&. -t^UT, ftA 

fins 3^aDTftKcDiei«^ii^e2«&^i.. mna 

2; *it>CU-F7W-A3*J» SV»R:H»5IC»&T 
«. 30 
[0 0 4 5] y-K7U-Zs3te«. ^Wl&7 

oasT. u - H 7 A 3 om^ att>^} mmtfim 

ZlOflV). y— F7V-A3tk— hS'^ir 

[0 0 4 6] m±ifi^TLitmmism7^^zmm^m> 

«I&2tt. 04K:^V5T-j^»t^U-H:7V-a 

3 "CVi*. -^-l-T. ^m^l 5:feJ: 

7 fCffi^-rsegrW-. ^ZTIZ^^A2 Iffi. 40 
line 7 s 2 

fc^»0!>^^^15, 1 7*«EViK:«iO»^rn. 
a.— 10 1 jfl^fiW*. 

[0 0 4 71 <i-3.«atoWia>t5?a.--rn 0 1 
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6 4b^¥ffl-r<&XS/^J:l^. «^6 4a. 6 4b;& 
*«S3. Ei^6O0^&S<firK:@«-r-5XS)fi(qFST 

-A 3 ^&fl-S&$inixTS t v^5®m7kxSfc:e#iftit 
&n*. -Tfei^s* ^5^3.-;n 0 itt. »igxg3&t«f 

[0 0 4 8] »l^«tt02«tt±rdx@»$ 
ST^D* b*^^. y— H7U-A3fch-h5/>iy 1 

(OgiejIS. -rftt>S«6»»3£:£7*0^J:CX«a@|^ 
•jTait)^, ^5?a-;H 0 1«, fi»3Q:ife»1*tti: 
[0 0 4 9] :Sr&c:. ^i^a.— ;n 0 i rtt. 

loo 5 0] y-F7i/— A338«, Mmm^s^ 

m»6 0±<OfB^<ommifi. O lTtS«»l$ 

ilTV^S. ZLOftlb. I GBT*^4 a. 

5 alfeifOfi^SRT^ty — F:7 l^-A 3 OifcHJirr^X 

a. 6blci:^'7-rir*>x-f 

[0 0 5 1] <2. |^O^jSi2>B6». ^O^^tt 
aTOHfc^V^T> H 1 --H 5 ICia^Ufc* 

[0 0 5 2] e:cE>^5?3.— ;n 0 2 7?«* y-K:?^— 
A 3 «mmni8 izm-r^mmtm^m^ 9 icRr<& 

A 3 tb- h»^^ 1 tiDta^tz^iEt^ism^mmmz 

««rcia*€<»E$nTus. cofe*. y— f^w 
-A 3o«*iaK9 ic«sir«»^ifc-Kv>^ 1 1. 

coi^fii^^ (i«9^^«I&2tc$^ddic»^a^^« 
to 0 6 31 -ecD^*, I GBT3RT4 aOX-f y?^> 

ct«i»ibib&i^5 a^&exu. mmm^Bfomm 



( 7 

11 

serMBT^^. mitzm-J:^^. ^^^mvsz^ 

8 OflB«T y — H :7 1/— A 3 fc— h 5^ >^ 1 i (DfSiO 
to 0 5 5] 'r3ftJ:>tS. U-H:7i-— Z^Si-t— — 
l^-i.3it-^5^>^l^:<OM©»Vittrafc^. »ih 

[0 0 5 6] <3^ ^o^i&3>B8»±, ^m<o^t& 
t flDte^a— ;^ 1 0 1 0 2 1, 

Uid^b^ia^e. y-H:7i/'-A3tt» »fnft3*«o©3a 

*Jg^«J:5fc:. fi^jfl^^^Atfrrfefe-^ao- «jBjL 

[0 0 5 8] <4. ^S&C!>^ffi4>a9». ll]%CD^t3 
2:©*5?a-;H 0 4Ttt, 0 3 

^«l«r. y-F7k-A33^, *i©iaa8K:R-r««« 
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12 . 

€-UT. y-H7U-A3^fc-h>'>irii:©ra«Pi 
[0 0 5 9] Jl<Dfc8e>. fc— hS^>^ 1CE)+T» 

[0 0 6 0] ^it. m^m^9^tktTmm9^mmtsti 

^mmm&sif^^m^m^ziX^mT^^&iSff'i 

5, 19i:t-h5»4ri t<0B3tt. n%€^^«l&20 
1S5tt69i::0 < tt^ ^ti^»»tz^^xmx ^tix\f^^. 

"^&t>'fe: 5, i 9 tt:-h->>^ 1 tOM 

A 3 h 5^>^r 1 't, ©fa© WJEj^S 6 ri»ac> 

[0 0 6 1] <5. ^©^li5>Sl 0(;t. m&<D^ 

xh^. sfc, HI ira* co^s^a.— ;n o sicsr 

4&fc:-h2^>i^l<3E)«aHT?**. HI O^itfflji 1 

3ttH2iaa:**a:u k-hS'Vi^ioiBrrxtfe^u 

- U-A 3 lC»Srr*mfcgagfeR*t*Ci:R:J:-3 
T. i€!ei^^«»IH2(D^$.$«9»|3IK8 2:«jbHB9 2: 

[0 0 6 2] ^e?a.-;no SJC^ev^Tt). iS^f^^ 
m2(omtsu. «A(gIB9-c»/^;^<> MffisiftsirM: 
^&<fst&^tix\,^^iox. ni3mm9(D&»tiMm 
ttt«d«iEiE&8<z)»/-fXttt#Wli:i.T^-r«. u 

V^SOT. i6l^»«]|&2*i^±-r«xefc:feW-«^Jl: 
[0 0 6 3] y- U-A 3 

mmmms tni3mm9how^tzt>i^'px^mxi^^ 
<ox. I Gsrm'f'A a. fm^mm'f^ a^o^*^ 

©y— Hr^P— A3<DJi'v<oSifr, ^J:Of#>^-r >ir 

(om&ommo^i^sL-)\^i o ^isosiisi 
[0 0 6 4] <6. m!&<omme>miz\di. ^<oj&. 
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13 

u— k:7^— Asiifc-hs^v^^ 1 i:cE>ra<Draw?&— Ji 

[0 0 6 5] S:t;@l&930»S<C^«#c8iOtt««a 

[0 0 6*6 1 Bl 2K:«)l^-r«i:-^>c. «!6CD]e 20 
[0 0 6 7] <7. ^<OJ^fi7>01 3tt. I^O^ 
^tt6i:|g«IC» y — H7V-A3tt¥dafeS*tU 3D 
[0 0 6 83 bfc^^oT, ^Ei^a— JH0 7tt. 

t<O|VJ<D?ftBI08*5fiV^OT, y — ASait:- 40 

y-H7l'-A3B:iag*«?)5:-r. «9«©IS8i:«A!a 
B9t©3?*lC*3fcoT¥aT*«>OT?. IGBT«-5^ 
4 a V m«ElK*-T^ 5 a «0«-3P5^0 y - H 7 U—A 3 
0±^«)e«» ^J:t^*>v'-^ >i^7-f'V6 a. 6blC 

[0 0 6 9] <8. miii^<ommB>mi4^. ^<om 
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U 

mmetmisiiiz. b:-h^>i7 i(o±mi:v-[^yu-- 
62 <9i?$$^^iM%8 ^:m^gIil 9 t,(om^ssm\z 

[0 0 7 01 bfc)5<"3T, ^i^ii.— ;H 0 8 tt. ^© 
■rfi:teS. «*IsIK93^4>*aK:R*t&n*<DT. 
#&n*. 5, 1 9tfc-hS^>iri 

i<ora<o»a5raB»«iriOT?. y— H7^-A3^:t- 
^5^>^^l^:ora<o©E3filt$e^cis^c>i&ne. 

fci— h ^/>^ 1 ® JiMi: y — H 7 V — A 3 tCDJDCSrlca 
»TT. ©»ia»8lc:b>t*y-H7U-A3i:t-h 

[0 0 7 1] <9. mi^<Dmm9>mi ateno^^ 

18 9 <0aM>*/t»7-* 5^a.-;K0«lJ« ft^-riEffiKiffH 

«:^iEiK9;oti&«e>^««ic[>:9^ic£tB;^nxvi&ijyL?^. it 
[0 0 7 2] mmiz. fmmmsifi^^^«mt:.}i-h 

[0 0 7 3] <10. lltSO^lil 0>B1 6li. Illg 
<0^tBl 0<O4^«#/t»7-^:S?3.-iKO«l|fe*w'rfffi 

03g« 9 fl!>^i^3L-;P 1.0 9 1 tt4MR«fcJW:oTV> 

[0 0 7 4] ^z^oL-}U(omi^(ommmm'v}t. t-K 

>t(Dratcf6^rsfis«4r^^*i. *i?3.-;n 1 OT 
[0 0 7 5] Bi e-cUs f&i3®m9ifi^^^im<os^ 



( 

15 

J^lZt}ttr?xmfSStl.XhSi\iK HI 7 Kl5Kt"^5^3.- 
;H 1 *fiS<Z)J&jg4<D^5^3.-;H 0 4COt-h 

[00 76] 

CO 0 7 7] ^fc. COSffTtt. U-F7U-Atb : 
[0 0 7 9] ^2(D^51(D^BT:Wt, U-H^W— A3&« 

«isiK*^^» u-H7v-A±(cH3ir-r»xe*«R« 
At<3!>«&!7-f'frjit>5^-<>^^r«xs'b»sr;i2fcfT^ 4 

[0 0 8 0] fiJ3CDiSia<0SfiT?tt. fc-h>'>i^3a«. 
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[0 0 8 2] ^fc, y-H7l/— Ai:fc-h*»4?0!>fBI 

o«K^»±"r'5xaic:fev^T* mm<ombikifif^±T 

[0 08 31 «5CE)»5l|C0»BTa:. y-H:7i — A*« 
[0 0 8 4] ^6<D»K<Z>^BT?Wt* y— H7l^-A€D 

' l::JST^ffl5s^tsa<&5^fc'3lc; -y^^r7k-A t E-' 
B<9iS;^««/hT^«i^;^t*c$«, i^^\i^tii.^mm<Dm 

[0 0 8 5]^7 0^iK©^itT«. y-H7U-AO 

[0 0 8 6]^*:. y — l«7V-Atb-Ki^>ir©n 

Atb- l->'>4^©WcDMao»JE*<^ttlC 
[0 0 8 7] y-H7W'-AH:iF»&:**^3a: 

[0 0 8 8] ©8©«M<0«gBTrt. br"h$^>:i^CD^ 
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